Ecology, morphology and anatomy of Aldrovanda vesiculosa L. collected from Chalan beel wetland of Rajshahi district in 1987 have been studied. An illustrated account is presented with a review of literature.
Morphology, ecology and distribution of A. vesiculosa reported from Bangladesh is limited which may be due to its rare occurrence in the country. The present communication deals with the physical, chemical and biological conditions of the Aldrovanda habitat and on the morphology of specimen collected.
Materials and Methods
Chalan beel is one of the largest wetland in Bangladesh and lies between 23º24 ′ to 24º35 ′ N and 89º05
′ to 89º18 ′ E and 10 m above the sea level. An area of 107500 ha is presently reduced to about 26,000 ha of which about 2000 ha retains water in summer till the next monsoon. The rest of the area has been reclaimed for rice cultivation. The plant was collected from a marsh land 10 Km east of Rajshahi in 1974 by a group of Botanists from Dhaka University (Sayed Hadiuzzaman) and Rajshahi University (ATM Naderuzzaman, Mozahed Hossen, S.U Ahmed and M Zaman). The plant was collected again in1987 by the first author from Chalan beel wetland 50 Km east of Rajshahi, during a regular phycological and limnological investigations. The plant material was collected by using hand net from deep clear water shaded by reeds and thickets of Nymphaea, Ricciocarpus natans L. and Riccia fluitans L.
The specimen was preserved in 4% formalin and also in Transeau's (1951) solution and kept in the Phycology and Limnology Laboratory, Department of Botany, University of Rajshahi, Bangladesh. pH, Redox potential, Conductivity and DO of the water body were measured using relevant meters and other chemical conditions were determined by following standard methods described in APHA (1989) , Welch (1948) , Mishra et al. (1992) and Gautam (1990) . Necessary microscopic studies, camera lucida drawings and photography have been made in the laboratory.
Results and Discussion
Taxonomic and some anatomical features with illustrations are presented in Figs 1-9 while data on physical, chemical and biological conditions are given in Table 1 . Date-19.01.1987 A submerged rootless floating herb with jointed succulent and glabrous stem, leaves in whorls of 7-10, connate at the base, lamina contorted, bladder like, petiole swollen lacunose, the segment dentate, flowers solitary, stalked, axillary, sepals 5, petals 5, stamen 5, hypogynous, ovary unilocular, style 5, stigma branched, fruit a capsule, 5 valved, seeds many, shining black.
Aldrovanda vesiculosa
The slender jointed main axis is sparsely branched towards the basal region; the apical region profusely branched to give a dense crowded appearance (Figs 1-3) . Each of this apical dense cluster of crowded whorls of leaves (Figs 4-5) become compact to form turions. The turion is a special structure for vegetative propagation (Mainsonneuve 1859 , DeWit 1957 , Caspary 1858 . Roxburgh (1832) noted the plant growing vegetatively without forming turions and the basal end dies away gradually. However, the present Chalan beel material was found with turions ( Fig. 3) . The stem is round and bears many bifid processes. The leaves in the whorl are equal in size. The broad petiole of each leaf terminates into a more or less circular bi-lobed lamina (Fig. 7) . The petiole also produce four rigid projections on either side of the lamina lobe (Fig. 6 ). These stiff projections appear like tentacles, the tips of which are transformed into shaggy hair (Figs 8-10 ).
The midrib is projected beyond the lamina lobe and terminates into a shaggy hairy projection. The lobes are made of very delicate tissue with two layers of cells. When wide open the lobes give are almost circular appearance (Fig. 7) . The midrib is few celled thick, rigid and holds the lamina like a strong hinge, similar to the trap of Dionaea (Droseraceae). The upper side (inner surface) is found to have a large number of multi-cellular circular shaped colorless glands (Figs 13-14) . These glands are either sessile or with short stalk. The gland appears densely on either sides of the midrib. The lower side of the lobe is flat and broad and made of two layers of long cylindrical cells and bear few gland cells and a large number -1850 , Arber-1920 , and De Wit 1957 . As soon as any infusorian touches these hairs, the lobes close and the prey is imprisoned inside. According to Heywood (1978) the lobes can close rapidly in about 1/50 th of a second to trap small aquatic animals which are subsequently digested and absorbed by secretary glands. A few reduced stomata were found to occur on the abaxial surface (Fig. 19) . The limnological data were obtained from the spot of collection of A.vesiculosa and the angiosperms were collected from the whole wetland zone. The physical, chemical and biological data clearly indicate the drastic changes in aquatic ecology of the Aldrovanda habitat (Table 1) . The redox characteristics including the DO, BOD, COD, Eh, rH 2 indicate that in 1987 the beel water had minimum organic load which is supported by the lower value of electrolytic conductivity. The water was unpolluted and eutrophic in nature. The abundance of phytoplankton, zooplankton and other hydrophytes also support this fact. As mentioned earlier, the specimen was collected from a single habitat consisting of reeds and Nymphaea which probably created a suitable temperature regime for Aldrovanda. The redox characteristics and electrolytic conductivity in 1997 have changed indicating moderate organic load and moderate pollution of the water which have undergone enormous change in 2007. These conditions were probably absolutely in congenial for this plant. The Chalan beel wetland have silted up considerably during the recent years and turned into an annual flood plain and remains almost dry during period from late winter to mid-summer months. Like eurytopic Utricularia, the stenotopic Aldrovanda is extremely sensitive to the changes in the limnological conditions (Chowdhury and Zaman 2006) and thus Aldrovanda has lost its habitat. Adamec and Kovarova (2006) held similar views.
Utricularia in similar other habitats in the country survived the drastic environmental changes but Aldrovanda probably failed to cope with these changes and became critically endangered in this region also. A rigorous search should be undertaken to find live Aldrovanda plant and through biotechnological methods it may be brought back to nature again.
